Electrocardiograms of 79 consecutively admitted patients with diffuse lung diseases were analyzed. The frontal plane P-wave axis and the P-wave configuration in limb and precordial leads emerged as the common denominator for the large majority of the group. Other abnormalities were cominon but not so characteristic.
IN MANY respects the lungs and heart
comprise a functional unit with interrelations such that disease of one may often affect the other. The electrocardiogram bears a unique relationship to this situation, not only because it reflects certain aspects of cardiac function but also because much of the cardiac potential must traverse lung tissue to reach the recording electrodes.
The observations in these studies suggest a marked, and relatively specific, effect of diffuse lung disease upon both normal and abnormal electrocardiograms.
MATERIAL AND METHODS
Electrocardiograms were analyzed in 79 consecutive hospital admissions (ages 32 to 84) for diffuse lung disease. Almost all of these patients had emphysema, in the majority associated with chronic bronchitis, bronehiectasis, or pulmonary fibrosis. This investigation revealed certain common characteristics in highly significant percentages of these tracings. Many of the results resembled the findings of Zuckermann1 and of SodiPallares,2 but differed in detail.
Conventions adopted for this report are as follows: 1 . The standard hexaxial modification of the Bayley reference system is used for plotting the derived frontal plane axes. 2. The designation "A" denotes mean manifest axis, e.g., A P = +900 or A QRS = +900 respectively indicate frontal mean P wave or QRS axis perpendicular to lead I and equally positive in leads II and III. RESULTS
The following elements of the electrocardiogram were most influenced by the presence of diffuse lung disease: mean frontal P-wave Axis (A P), P-wave configuration in frontall)lalne leads; P-wave configuration in right I)recordial leads, mean frontal QRS Axis (A QRS). ST-T complex abnormalities were noted in the over-all electrocardiographic evaluation but were excluded from study ill relation to lung disease because of the use of digitalis in some patients.
Alean Frontal A P In most normal adults, the mean manifest l lontal P axis is generally considered to vary within a narrow zone, +450 to +640.1 3 The iiostt constant finding in patients with diffuse lung disease is the relatively rightward (vertical) tendency of this vector. Table 1 ijdicates its orientation in 71 consecutive cases with sinus rhythm.* The overwhelming majority (83 per cent ) were clearly vertical.
Because only 12 instances (17 per cent) were to the left of +700, these cases were further analyzed to determine whether there were common factors causing them to differ from the majority. Pulmonary lesions in these patients were quite typical of the entire series. Seven cases with A P = 600 (i.e., P wave flat or diphasic in aVL) were considered intermediate or "borderline." Five of these had marked verticality of the QRS axis although 4 had conditions associated with left heart strain. Similarly, of the 5 cases with "leftward" P axes (+50°-+300), 4 The results of this study indicate that the following statements may be made with regard to the electrocardiogram in patients with diffuse lung disease: 1. The chief single eleetrocardiographic finding in diffuse lung disease is verticalization of the mean frontal P axis. An axis of +70°to +90°is most characteristic. 2 . A frontal A P of +500 or less ill such patients is almost always associated with additional disease causing left-sided heart strain (i.e., arteriosclerotic or hypertensive heart disease). 3. Frontal A P = +60°is a borderline finding in these patients. 4 . Distinct single-peaking (either "Gothic" or "pulmonale") of frontal plane P waves is a characteristic occurrence but may be absent. 5. Diphasic (+ -) P waves in several right precordial leads occur in about one half of the cases and are more likely to be present vhen frontal P waves are of Gothic or pulinonale types. 6. A vertical frontal QRS axis 
